Although several diagnostic imaging modalities have been significantly improved in the recent years, the definitive diagnosis of intrahepatic cholangiocarcinoma (IHC) is still sometimes difficult because of the versatile features of IHC with each imaging. A 68-year-old Japanese man with alcoholic liver cirrhosis developed an intrahepatic tumor. Several imaging modalities demonstrated various features, such as central calcification and arterio-portal (A-P) shunt. Since we could not reach a final diagnosis and the tumor size gradually increased, partial hepatectomy was done after obtaining written informed consent from the patient. The postoperative histopathological examination revealed a cholangiocarcinoma. Herein, we report this case of IHC that was very difficult to diagnose due to the simultaneous association with central calcification and A-P shunt. (Internal Medicine 44: 825-828, 2005)
Introduction
Intrahepatic cholangiocarcinoma (IHC) is a rare malignant tumor that often presents in an advanced stage. Some epidemiologic studies revealed increasing mortality rates from IHC (1) . The overall prognosis of IHC is still poor, with the 5-year survival rate being only 5% to 10% (2) . One of the reasons for the poor prognosis of IHC is the difficulty in making a definitive diagnosis. Although several diagnostic imaging modalities, such as ultrasonography (US), computed tomography (CT), magnetic resonance images (MRI), and celiac angiography, have been significantly improved in the recent years, the definitive diagnosis is still sometimes difficult because of the versatile features of IHC with each imaging (2) . Of these features, it has been reported that around 15% of IHC cases have an intratumoral calcification, mostly located at the peripheral territory of the tumor (3). Central calcification of the tumor is a rare manifestation of IHC (3, 4) . Arterio-portal (A-P) shunt is also an atypical feature of IHC, which was found in less than 10% of the cases (5) . To our knowledge, there was no report of IHC that exhibited both features simultaneously. Herein, we report a case of IHC that was very difficult to diagnose precisely because the tumor was simultaneously associated with intratumoral central calcification and an A-P shunt.
Case report
A 68-year-old man with an alcoholic cirrhosis was referred to our hospital because of a tumor in his liver. He usually drank about 4-go of sake (relatively equivalent to 80 g of ethanol), almost everyday for 40 years until the admission. The results of hematological examination and blood chemistry were compatible with alcoholic liver cirrhosis ( Table 1) . The levels of all tumor markers, such as carcinoembryonic antigen (CEA), carbohydrate antigen (CA 19-9), and alpha fetoprotein (AFP) were not markedly elevated. A relatively well defined, hypoechoic tumor, about 3 cm in greatest diameter, was detected in the anterior superior segment of the right lobe of the liver with US. Notably, calcification of the central area with a clear acoustic shadow was found in the tumor (Fig. 1A ). Since it is widely known that the liver cirrhosis is a major risk factor for hepatocellular carcinoma (HCC) (6), we first suspected that this tumor would be HCC. However, the other diagnostic modalities did not reveal the general features of HCC. A rapid sequential series of CT images showed peripheral staining of the tumor and the delayed CT scanning showed irregular enhancement within the tumor, and these were atypical features of HCC. Enhanced MRI revealed ring-like enhancement on T1-weighted imaging, suggesting metastatic liver tumor ( Fig. 1B) . Celiac angiography showed a tumor staining with wedge-like shaped A-P shunt ( Fig. 2A ). Systemic examination did not detect any apparent malignant lesions in other organs. With all these findings together, we could not rule out other several possibilities, such as HCC, IHC, HCC/IHC mixed tumor, metastatic liver tumor, and pseudo-inflammatory tumor. Although we tried a targeted needle biopsy few times, we could not reach a final diagnosis. Since the tumor size gradually increased, partial hepatectomy was done after obtaining written informed consent from the patient.
Gross examination of the resected specimen showed a gray-whitish nodular tumor accompanied with central calcification, and a small daughter nodule was observed ( Fig.  2B) . Histopathological examination revealed a moderately differentiated cholangiocarcinoma, and absence of any HCC component in the tumor (Fig. 3A) . The non-neoplastic adjacent lesion showed dense bridging fibrosis between the portal areas and central vein areas, and pericellular fibrosis, which are typical features of alcoholic liver cirrhosis ( Fig.  3B ). To date, no apparent recurrence has been noticed for 14 months after the surgery. 
Discussion
Despite the increased availability and recent advances in the non-invasive imaging technology, the diagnosis of IHC is still often difficult to confirm because of the versatile features of the tumor. Representative biopsies can also be difficult to obtain, even if IHC is suspected (7) (8) (9) . The present case of IHC was difficult to differentiate from HCC, metastatic liver tumor, and other types of tumor such as pseudo-inflammatory tumor. It has been reported that delayed phase-contrast enhancement within the lesion on CT may be indicative of IHC, which was consistent with our case (2, 9) . On the other hand, the decreasing signal intensity on T2-weighted imaging of the enhanced MRI, which may indicate IHC, was not apparent in this case (10) . In the present case, a ring-like enhancement was observed on enhanced MRI, suggesting a metastatic liver tumor. In particular, the co-existence of intra-tumoral calcification and A-P shunt made it difficult to make a definitive diagnosis. The most common source of calcified hepatic lesions is inflammatory conditions such as granulomatous diseases (3, 11) . Benign tumors, primary hepatic malignant tumors, and metastatic tumors also can result in intrahepatic calcification (3) . Hemangiomas, especially large ones, may contain large, coarse calcifications that are centrally located in the areas of fibrosis. In HCC, calcifications may be solitary or multiple and are usually located eccentrically within a complex heterogeneous mass. Calcification has been reported in 15% to 25% of fibrolamellar carcinoma cases and occurs in a wide variety of patterns. Calcified hepatic metastases are most frequently associated with mucin-producing neoplasms such as colon cancer. Calcification in IHC is typically ill-defined, mostly occurs at the peripheral territory of the tumor, and is seen in about 18 % of cases (3, 4) . In contrast, in the present case, intrahepatic calcification was solitary, stellate, and well defined at the central area of the tumor, which is extremely rare in IHC (3, 4) . The present case was also accompanied with an A-P shunt. Since almost 90% of primary hepatic tumors are HCC, an A-P shunt in the liver is commonly associated with HCC (5). As described, most of the HCC cases concomitantly have liver cirrhosis (6) . Since the present patient has been followed up due to his liver cirrhosis, we first suspected that the A-P shunt in this patient was due to HCC. It has been reported that A-P shunt develops in 6.7% of IHC cases (5) . The presence of A-P shunt in the hepatic tumor itself does not have a diagnostic value, but it is considered to be a secondary phenomenon of portal invasion and compression by the tumor (12) . Moreover, congestion of the intralobular venules and dilatation of the intra-lobular arterioles due to diffuse invasion may cause a local A-P shunt mediated by peribiliary plexus (PBP) (12) . Since the postoperative histopathological examination revealed micro arterial and portal invasion in the tumor, these invasions might represent the etiology of the A-P shunt in our patient. Although either intratumoral calcification or A-P shunt have been observed in certain cases of IHC, to our knowledge, it is extremely rare that both features exist in the same IHC. At this time, it is not clear why this tumor exerted a well-defined central calcification. It has been reported that a desmoplastic reaction is typical of IHC, whereas hemorrhage and necrosis are relatively unusual features, and that ill-defined calcifica-tion within the tumor sometimes occurs because of mucin secretion (3) . In the present case, although the desmoplastic and necrotic changes were both found, the production of mucin could be hardly observed.
Our pathology specialists suggested that the severe necrosis of the central area in the tumor would lead to the subsequent central calcification. Further studies are necessary to identify the precise mechanism.
In summary, we report a case of IHC that was very difficult to be definitively diagnose due to its concomitant association with intra-tumoral central calcification and an A-P shunt.
